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Question #: 1 
ID: 53187 THE NEXT 3 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASI 
Corect 
Finish review P Fiag question GB is a 15-year-old male who is a new patient at your epilepsy clinic. He is visiting with his mother, who 


helps to provide the clinical history of GB's seizure disorder. He began having seizures around the age of 4, 
which would present with impaired consciousness that would last around 5-10 seconds. During these 
episodes, GB would stare blankly into space, and sometimes, his eyeballs would roll upwards, but he would 
come cut of the seizure without any contusiag and he would na! wing a seizite These would orrir 
occur every few weeks until he started appropriate pharmacotherapy and has since been maintained on it. 
He is also on vitamin D 1000 IU daily and the occasional loratadine 10 mg as needed for seasonal allergies, 
for which he presents with some sneezing and congestion. 


Send Feet 


Based on this information, which type of seizures was GB most likely experiencing? 


Select one: 


Generalized tonic-clonic seizures * 


Absence ¥ x 
(petit ‘Rose Wang (ID:113212) this answer is correct. Absence ("petit mal") seizures usually 
mal) manifest as behavioural arrest (blank stare) with no warning signs or postictal 
eases consequences. They may be accompanied by upwards rolling of eyeballs and eyelid 


fuutering (eyelid myoclonia) and typically iast ~5-10 seconds, These seizures usually 
affect children. 


Atonic seizures X 
Focal seizure with impairment of awareness (formerly complex partial) % 


Marks for this submission: 1.00/1.00. 

TOPIC: Seizures and Epilepsy 

LEARNING OBJECTIVE: 

To understand the clinical presentation and classification of different types of seizures. 
BACKGROUND: 


Epilepsy is a neurological disorder in which patients are prone to recurrent, unprovoked seizures of varying 
presentations and severity. Epilepsy is associated with various consequences, including developmental 
delays, cognitive impairment, and an increased risk of mortality. Patients with epilepsy often have 
difficulties with independent living and live a limited lifestyle (e.g. restricted driving) due to the condition’s 
unpredictable nature. As a result, patients may suffer from comorbid depression and anxiety as well. 


Seizures are thought to result from a network of abnormally excitable neurons firing in synchronization. 
Hyperexcitability has been linked to the increased disposition of neurons to depolarize and propagate 
action potentials. This depolarization is significantly influenced by potassium, calcium, sodium, and chloride 
channels in the neuronal membrane. Many antiepileptic agents target these channels, reducing sodium 
influx or increasing chloride influx to hyperpolarize the neuron and prevent firing. 


Other potential mechanisms of epilepsy have been proposed, such as the upregulation of Synaptic Vesicle 
protein 2A (SV2A), a target of the newer generation of antiepileptics. However, these mechanisms are not 
completely understood and are beyond the scope of this background. 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and 
the area of the brain affected. 


Below is the table summarizing different types of focal (formerly known as Partial) seizures, which originate 
from a neural network in only one side of the brain. 


Classification of Common Seizures with Associated Presentation: FOCAL 
SEIZURES 


Fiona af Seizure TPracantatian l 


Weer 


Without impaired awareness 
(formerly known as simple partial) 


With impairment of awareness 
(formerly complex partial) 


Focal to bilateral tonic-clonic seizures 
(secondarily generalized tonic-clonic 
seizures) 


Patients are still aware of themselves and their 
environment 


Will have motor and/or non-motor (e.g. autonomic, 
sensory, cognitive) components 


Short duration, usually lasting under 1 minute 


Impaired awareness at any point during the seizure (can 
occur later in the seizure) 


May not recall events of seizure, postictal confusion 
common 


Often confused with absence seizures 
Presents with motor and/or non-motor symptoms 
Motor features usually are automatisms 


Non-motor features usually manifest as behavioural arrest 
(blank stare) 


Usually lasts 1-2 minutes 


Seizures originating from a smaller area within one side of 
the brain that progress and affect a wider area that spans 
both brain hemispheres 


Start as focal seizure with impaired awareness but 
progresses to bilateral convulsive features such as tonic- 
clonic spasms 


Below is the table summarizing different types of generalized seizures, which originate from a neural 
network encompassing both sides of the brain. 


Classification of Common Seizures with Associated Presentation: 


GENERALIZED SEIZURES 
‘Type of Seizure ey nor Presentation 


With non-motor component - 
absence seizures 


With motor component - Most 
commonly present with tonic- 


features 


Typical absence 
seizures (formerly, 
"petit mal" seizures) 


Atypical absence 
seizures 


Generalized tonic- 


Sudden onset and short-lived (usually 
5-10 seconds) 


Usually manifests as behavioural 
arrest (blank stare) 


Usually no warning signs or postictal 
consequences 


May be accompanied by upwards 
rolling of eyeballs and eyelid fluttering 
(eyelid myoclonia) 


Usually affects children 


Slightly slower onset and longer 
lasting (~20 seconds) 


Accompanied by motor features such 
as myoclonic muscle movements or 
automatisms 


May be accompanied by upwards 
rolling of eyeballs and eyelid fluttering 
(eyelid myocionia) 


Usually affects children 


Classic, well-known seizure 
presentation with muscle stiffening in 
the tonic phase, and rhythmic jerking 
motions in the clonic phase 


clonic (most common), clinic, nae male + Usually lasts ~1-2 mins 
myoclonic, atonic, or spasm seizures) 


Postictal confusion, fatigue, 
drowsiness, and amnesia are 
common 


Question # 2 


1D: 52522 
Correct 


P Fiag question 


Send Feedback 


Brief, bilateral jerking movements 


Myoclonic seizures + Individual usually remains conscious 
and alert 


Sudden loss of muscle tone 


Common in children 


Manifest as "drop-attacks" - patient 
loses muscle tone and may slump 
over or fall to the ground 


Atonic seizures 


Postictal confusion may be present 


RATIONALE: 


Correct Answer: 


* Absence (“petit mal") seizures - Absence (‘petit mal") seizures usually manifest as behavioural 
arrest (blank stare) with no warning signs or postictal consequences. They may be accompanied by 
upwards rolling of eyeballs and eyelid fluttering (eyelid myoclonia) and typically last ~5-10 seconds. 
Also, these seizures usually affect children. 


Incorrect Answers: 
e Generalized tonic-clonic seizures - Generalized tonic-clonic seizures present with muscle stiffening 


in the tonic phase and rhythmic jerking motions in the clonic phase. They usually last ~1-2 mins and 
are commonly followed by postictal confusion, fatigue, drowsiness, and amnesia. 


Atonic seizures - Atonic seizures present as a sudden loss of muscle tone, described as "drop- 
attacks" (patient loses muscle tone and may slump over or fall to the ground). Postictal confusion 
may be present. These seizures are also common in children. 


Focal seizure with impairment of awareness (formerly complex partial) - These focal seizures 
present with impaired awareness at any point during the seizure (can occur later in the seizure) and 
motor and/or non-motor symptoms. Postictal confusion is common, and it usually lasts 1-2 minutes. 
These seizures are often confused with absence seizures. 


TAKEAWAY/KEY POINTS: 


Absence ("petit mal") seizures usually affect children and manifest as behavioural arrest (blank stare), which 
may be accompanied by upward rolling of eyeballs and eyelid fluttering (eyelid myoclonia) and typically 
last ~5-10 seconds with no warning signs or postictal consequences. They are often confused with focal 
seizures with impaired consciousness (formerly complex partial), which usually last 1-2 minutes and present 
with impaired awareness at any point during the seizure (can occur later in the seizure), motor and/or non- 
motor symptoms, and postictal confusion. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Nguyen WV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 

[B] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. 
eds. UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, 

eds, UpToDate. Waltham, MA.: UpToDate. 

[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus 
in children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61 


The correct answer is: Absence ("petit mal") seizures 


: Garcia P, Dashe JF, 


Which of the following medications would be the first-line recommendation for GB? 


Select one: 


Carbamazepine X 


Ethosuximide ¥ 
Rose Wang (ID:113212) this answer is correct. Ethosuximide is first-line 


monotherapy for absence seizures. 


Gabapentin * 
Phenytoin 3 


{ Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


Question #: 3 


1D: 53188 
Correct 


P Fiag question 


Send Feedback 


LEARNING OBJECTIVE: 
To recognize the first-line treatment of different types of seizures. 


BACKGROUND: 


Epilepsy is a neurological disorder in which patients are prone to recurrent, unprovoked seizures of varying 
presentations and severity. Epilepsy is associated with various consequences, including developmental 
delays, cognitive impairment, and an increased risk of mortality. Patients with epilepsy often have 
difficulties with independent living and live a limited lifestyle (e.g. restricted driving) due to the condition’s 
unpredictable nature. As a result, patients may suffer from comorbid depression and anxiety as well. 
Seizures are thought to result from a network of abnormally excitable neurons firing in synchronization. 
Hyperexcitability has been linked to the increased disposition of neurons to depolarize and propagate 
action potentials. This depolarization is significantly influenced by potassium, calcium, sodium, and chloride 
channels in the neuronal membrane. Many antiepileptic agents target these channels, reducing sodium 
influx or increasing chloride influx to hyperpolarize the neuron and prevent firing. Other potential 
mechanisms of epilepsy have been proposed, such as the upregulation of synaptic vesicle protein 2A 
(SV2A), a target of the newer generation of antiepileptics. However, these mechanisms are not completely 
understood and are beyond the scope of this background. There are different classifications of epilepsy 
types and syndromes based on the patient's symptoms and the area of the brain affected, In absence 
seizures: ethosuximide (first option if only absence seizures present due to lower rates of attention 
difficulties and behavioural problems compared to VPA), levetiracetam, valproic acid (VPA) (offer first if high 
risk of tonic-clonic seizure and not a female of childbearing age), lamotrigine (less effective, use only if first- 
line not suitable) may be used. 


RATIONALE: 
Correct Answer: 

* Ethosuximide - Ethosuximide is first-line monotherapy for absence seizures. 
Incorrect Answers: 


e Carbamazepine - Carbamazepine should be avoided in patients with absence seizures since it can 
exacerbate these symptoms. 


Gabapentin - Gabapentin should be avoided in patients with absence seizures since it can 
exacerbate these symptoms. 


Phenytoin - Phenytoin should be avoided in patients with absence seizures since it can exacerbate 
these symptoms. 


TAKEAWAY/KEY POINTS: 


Ethosuximide is the first option for monotherapy in patients with only absence seizures and is preferred 
over VPA and lamotrigine due to lower rates of attention difficulties and behavioural problems. Medications 
to avoid for patients with absence seizures include carbamazepine, gabapentin, oxcarbazepine. phenytoin, 
and vigabatrin due to the risk of exacerbating symptoms. 


REFERENCES: 


[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 

[2] Nguyen VV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL, Yee GC, Matzke GR, Wells BG, 
Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 

[3] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, 

eds, UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, 

eds, UpToDate. Waltham, MA.: UpToDate. 

[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus 
in children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61 


The correct answer is: Ethosuximide 


Which of the following statements is NOT a goal of therapy for GB's seizure disorder? 


Select one: 


Reducing symptoms v 
associated with seasonal 
allergies 


Rose Wang (ID:113212) this answer is correct, Reducing 
associated with seasonal allergies is not a goal of therapy in 
treating seizures. 


Prevent seizure recurrence X 
Optimize the quality of life % 


Prevent or minimize side effects of antiepileptics X 


Marks for this submission: 1.00/1.00. 


TOPIC: Saiztirac and anilancy. 


Question #: 4 


1D: 53192 


Correct 


LEARNING OBJECTIVE: 
To understand the goals of therapy for seizures and epilepsy. 


BACKGROUND: 


Epilepsy is a neurological disorder in which patients are prone to recurrent, unprovoked seizures of varying 
presentations and severity. Epilepsy is associated with various consequences, including developmental 
delays, cognitive impairment, and an increased risk of mortality. Patients with epilepsy often have 
difficulties with independent living and live a limited lifestyle (e.g, restricted driving) due to the condition’s 
unpredictable nature. As a result, patients may suffer from comorbid depression and anxiety as well. There 
are different classifications of epilepsy types and syndromes based on the patient's symptoms and the area 
of the brain affected. The goals of therapy for all types of seizures and epilepsy include preventing seizure 
recurrence, optimizing quality of life, and preventing or minimizing side effects of antiepileptics. 


RATIONALE: 


Correct Answer: 


* Reducing symptoms associated with seasonal allergies - Reducing symptoms associated with 
seasonal allergies is not a goal of therapy in treating seizures. 


Incorrect Answers: 
* Prevent seizure recurrence - Preventing seizure recurrence is a goal of therapy in treating seizures. 
* Optimize the quality of life - Optimizing the quality of life is a goal of therapy in treating seizures. 


* Prevent or minimize side effects of antiepileptics - Preventing or minimizing the side effects of 
antiepileptics is a goal of therapy in treating seizures. 


TAKEAWAY/KEY POINTS: 


The goals of therapy for treating seizure and epilepsy include preventing seizure recurrence, optimizing the 
quality of life, and preventing or minimizing side effects of antiepileptics. 


REFERENCES: 


[1] Moeller J), Sadler RM. Seizures and Epilepsy. In: Therapeutics. Ottawa (ON): Canadian Pharmacists 
Association. http://www.myrxtx.ca. 

[2] Nguyen VV, Baca CB, Chen JJ, Rogers SJ. Epilepsy. In: DiPiro JT, Talbert RL Yee GC, Matzke GR, Wells BG, 
Posey |. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 

[3] Karceski S. Initial treatment of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. Waltham, MA: 
UpToDate. 

[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, eds. 
UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, eds. UpToDate. 
Waltham, MA.: UpToDate. 

[6] Glauser T, Shinnar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus 
in children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy Curr 
2016;16(1):48-61. 


The correct answer is: Reducing symptoms associated with seasonal allergies 


All of the following statements correctly match the antiepileptic drug (AED) to one of its potential side 
effects EXCEPT: 


Select one: 


Divalproex may causé alopecia * 


Topiramate may cause ¥ 


Pea Rose Wang (ID:113212) this answer is correct. Topiramate may cause 


weight loss, among other side effects. 


Phenytoin may cause gingival hyperplasia % 


Vigabatrin may cause vision loss X 


Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the adverse effects associated with antiepileptic drugs. 


BACKGROUND: 


Valproic acid and divalproex are derivatives of carboxylic acid that are thought to increase GABA levels in 
the brain to decrease neuronal excitability. Valproic acid and divalproex are broad-spectrum antiepileptic 
drugs used to treat focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures, absence 
seizures, and myoclonic seizures. Dose-dependent adverse effects associated with valproic acid and 


Question #: 5 


1D: 52524 


Correct 


divalproex include central nervous system disturbances, nausea, vomiting, tremor, weight gain, 
thrombocytopenia, and sedation. Valproic acid and divalproex have also been associated with alopecia, 
hepatic toxicity, and rare cases of polycystic ovary syndrome. Valproic acid and divalproex are teratogenic 
and should be avoided in women of childbearing potential whenever possible. Valproic acid and divalproex 
are minor substrates of the CYP2A6, CYP2B6, CYP2C19, and CYP2E1 isozymes and inhibit CYP2C9. 


Topiramate is used to manage focal seizures, generalized tonic-clonic seizures, tonic and atonic seizures, 
and myoclonic seizures. It is thought to exert its anti-seizure effects through the blockade of sodium 
channels and enhancement of GABA activity. Topiramate may cause weight loss and sedation. Serious 
adverse effects include cognitive impairment, metabolic acidosis, kidney stones, hyperthermia, paresthesias, 
and acute angle glaucoma. Topiramate should be titrated slowly to improve tolerability. 


Phenytoin is a hydantoin derivative used to treat focal seizures and should be avoided in individuals with 
absence or myoclonic seizures. Phenytoin induces sodium efflux in the neurons, which extends the neuron's 
refractory period between action potentials and decreases excessive neuronal stimulation. Adverse effects 
of phenytoin include CNS effects (e.g., confusion, slurred speech, impaired balance/coordination), gingival 
hyperplasia (overgrowth of the gums), increased body hair, acne, and rash. Phenytoin is a major substrate 
of the CYP2C19 and CYP2C9 isozymes and a minor substrate of the CYP3A4 isozyme. Phenytoin is a weak 
inducer of the CYP1A2 and CYP2B6 isozymes and a strong inducer of the CYP3A4 isozyme. Its dosing is 
complicated by saturation kinetics and conversion is required when switching between formulations. 
Vigabatrin is a GABA derivative used to treat focal seizures, Vigabatrin inhibits the GABA-transaminase 
enzyme, resulting in increased GABA levels within the brain and decreased neuronal excitability. Vigabatrin 
is associated with adverse effects involving the nervous system, including dizziness, drowsiness, fatigue, and 
headache. It can also cause anemia, peripheral neuropathy, weight gain, hyperactivity, and mood changes. 
Of note, vigabatrin is associated with cases of permanent vision loss. Additionally, vigabatrin may worsen 
absence and myoclonic seizures. Vigabatrin does not undergo significant metabolism, and 80% of the 
unchanged drug is excreted renally. 


RATIONALE: 


Correct Answer: 


* Topiramate may cause weight gain - Topiramate may cause weight loss, among other side effects. 


Incorrect Answers: 


* Divalproex may cause alopecia - Valproic acid and divalproex have also been associated with 
alopecia, among other side effects. 


* Phenytoin may cause gingival hyperplasia- Gingival hyperplasia may occur in patients taking 
phenytoin due to changes in collagen metabolism. 


* Vigabatrin may cause vision loss - Vigabatrin is associated with cases of permanent vision loss, 
among other side effects. 


TAKEAWAY/KEY POINTS: 


AEDs are associated with a wide variety of significant side effects. Some notable examples include valproic 
acid and divalproex, which may cause alopecia; phenytoin, which may cause gingival hyperplasia; 
vigabatrin, which may cause permanent vision loss; and topiramate, which may cause weight loss. 
REFERENCES: 

[1] Moeller JJ, Sadler RM. Seizures and Epilepsy. In: Compendium of Therapeutic Choices. Ottawa, ON: 
Canadian Pharmacists Association. https://myrxtx.ca. 
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Posey L. eds. Pharmacotherapy: A Pathophysiologic Approach, 10e. New York, NY: McGraw-Hill. 
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[4] Schachter SC. Evaluation and management of the first seizure in adults. In: Garcia P, Dashe JF, 

eds, UpToDate. Waltham, MA.: UpToDate. 

[5] Schachter SC. Overview of the management of epilepsy in adults. In: Garcia P, Dashe JF, 

eds, UpToDate. Waltham, MA.: UpToDate. 

[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus 
in children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61 


The correct answer is: Topiramate may cause weight gain 


Which of the following diagnostic tests is NOT used in diagnosing epileptic seizures? 


Select one: 
Electroencephalography (EEG) * 
Doppler ~~ 


RI Rose Wang (ID:113212) this answer is correct. Doppler ultrasound is not used to 
diagnose seizures. It is used to monitor blood flow in blood vessels. 


Computed tomography (CT) scan ® 


Magnetic resonance imaging (MRI) * 


| Correct 
Marks for this submission: 1.00/1.00. 


Question #: 6 


1D: 53175 
Correct 


Fag question 


ees) 


rorat: seizures ana epilepsy 


LEARNING OBJECTIVE: 
To understand the diagnosis of seizures and epilepsy. 


BACKGROUND: 


Epilepsy is a neurological disorder in which patients are prone to recurrent, unprovoked seizures of varying 
presentations and severity. Seizures are thought to result from a network of abnormally excitable neurons 
firing in synchronization. Hyperexcitability has been linked to the increased disposition of neurons to 
depolarize and propagate action potentials. This depolarization is significantly influenced by potassium, 
calcium, sodium, and chloride channels in the neuronal membrane. Many antiepileptic agents target these 
channels, reducing sodium influx or increasing chloride influx to hyperpolarize the neuron and prevent 
firing. Most seizures can be classified as either partial or generalized depending on whether the onset of 
electrical activity involves a focal region of the brain or both sides of the brain simultaneously. Generalized 
seizures begin in both hemispheres of the brain, while focal seizures begin in only one hemisphere of the 
brain. Partial seizures, also known as focal seizures, can be further categorized according to whether 
consciousness is altered or not during the event. Absence seizures, generalized tonic-clonic seizures, atonic 
seizures, and myoclonic seizures are all classified as generalized seizures. Generalized tonic-clonic seizures, 
also known as grand mal seizures, are the most common type of generalized seizures. Various diagnostic 
tests may be performed to aid in the diagnosis of epilepsy. These include magnetic resonance imaging 
(MRI), computed tomography (CT) scanning, and electroencephalography (EEG). MRI is an imaging 
technique that can be used to visualize the brain to detect specific structural lesions. Brain MRI is the 
preferred approach for establishing a validated diagnosis of epilepsy. A CT scan is another imaging 
technique that may be performed after an individual's first seizure to rule out other causes of seizures, such 
as brain tumours, cranial bleeding, and trauma. A CT scan can be performed if an MRI is not available. EEG 
is a non-invasive testing procedure that involves the placement of electrodes on an individual's scalp to 
measure their brain's electrical activity. An EEG can help with seizure classification and can help determine a 
patient's future risk of seizures, Note that a normal EEG does not necessarily rule out epilepsy. 


RATIONALE: 
Correct Answer: 


+ Doppler ultrasound - Doppler ultrasound is not used to diagnose seizures. It is used to monitor 
blood flow in blood vessels. 


Incorrect Answers: 


* Electroencephalography (EEG) - EEG is an important study in the diagnostic evaluation of epileptic 
seizures 


* Computed tomography (CT) scan - CT is an important study in the diagnostic evaluation of 
epileptic seizures. 


* Magnetic resonance imaging (MRI) - MRI is an important study in the diagnostic evaluation of 
epileptic seizures. 


TAKEAWAY/KEY POINTS: 


Magnetic resonance imaging (MRI), computed tomography (CT) scanning, and electroencephalography 
(EEG) are important diagnostic tests that may be performed to aid in the diagnosis of epilepsy. 


REFERENCES: 
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eds, UpToDate. Waltham, MA.: UpToDate. 

[6] Glauser T, Shinar S, Gloss D et al. Evidence-based guideline: treatment of convulsive status epilepticus 
in children and adults: report of the Guideline Committee of the American Epilepsy Society. Epilepsy 

Curr 2016;16(1):48-61 


The correct answer is: Doppler ultrasound 


A physician in your clinic is discussing a mutual patient with you. This patient, MG, is a 30-year-old 
male who was started on oxcarbazepine 9 weeks ago to treat focal seizures diagnosed 4 months 
ago. His current dose is oxcarbazepine 900 mg PO once daily. Before this, he had no known allergies 
and managed very mild asthma with a salbutamol 100 mcg inhaler, inhaling 1-2 puffs as needed. 
MG has been very compliant with his medication regimen and has reported a significant reduction 
in seizure frequency. While he has experienced minor side effects such as dizziness and drowsiness, 
these have been manageable and did not significantly impact his daily activities. However, he has 
returned to the clinic today due to a new rash that erupted across his torso and limbs last night. The 
rash, described as erythematous and maculopapular, is itchy and uncomfortable but not 
accompanied by blistering, peeling, or systemic symptoms such as difficulty breathing or facial 
swelling. His physical and neurological exam noted no new deficits, and vital signs were stable. 


Which of the following statements is correct regarding the management of MG's rash and antiepileptic 
drug (AED) therapy? 


Select one: 


This rash did not develop within the first 6-8 weeks of treatment, so it is unlikely to develop into% 
life-threatening conditions such as Stevens-Johnson syndrome (51) or toxic epidermal necrolysis 


(TEN) 


Oxcarbazepine {v 
shòuld be Rose Wang (ID:113212) this answer is correct. When a patient develops 
E EEE] a rash thought to be caused by AED use, immediate AED cessation is 
and MG should be warranted because this rash can develop into life-threatening 


conditions, such as Stevens-Johnson syndrome (SJS) or toxic epidermal 
necrolysis (TEN). Valproic acid has a very low incidence of rash and is 
recommended in patients with a history of AED-induced rash. 


slowly started on 
valproic acid instead, 
once he has stabilized 


Carbamazepine, lamotrigine, and phenytoin are the AEDs that are most commonly associated with % 
a rash, so his symptoms are most likely due to another cause 


This rash is most likely a type I IgE-mediated reaction % 


| Correct 
Marks for this submission: 1.00/1.00. 
TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand rash as a potential adverse effect of antiepileptic drugs (AEDs). 


BACKGROUND: 


A rash is an idiosyncratic side effect that can result from the use of any antiepileptic drug (AED). However, it 
is most commonly observed with carbamazepine, lamotrigine, and phenytoin. This rash can develop into 
life-threatening conditions, such as Stevens-Johnson syndrome (SJS) or toxic epidermal necrolysis (TEN). 
Thus, when a patient develops a rash thought to be caused by AED use, immediate AED cessation is 
warranted. While the rash usually presents in the first 6-8 weeks of treatment, it can occur at any time 
during therapy. Patients who develop a rash while taking any AED are at a higher risk of developing another 
rash with phenytoin, carbamazepine, or lamotrigine. Human leukocyte antigen (HLA) testing may be 
warranted in individuals of Han Chinese or Japanese descent before initiating carbamazepine, as these 
individuals are likely to carry variations of the HLA alleles that are strongly associated with the risk of 
SJS/TEN when taking carbamazepine. In addition, those who develop a rash while taking carbamazepine 
have a higher risk of developing a rash with oxcarbazepine and eslicarbazepine due to cross-sensitivities. 
Drug-induced rash is also a particular concern with lamotrigine, as it can affect up to 10% of patients 

during the first 2 months of therapy. The risk of lamotrigine-induced rash is increased with high initial 

doses of lamotrigine, rapid lamotrigine titration, and co-administration with valproic acid. As such, clinicians 
should ensure that patients are taking an appropriate initial dose and are titrating slowly. Valproic acid has 
a very low incidence of rash and is recommended in patients with a history of AED-induced rash. 


RATIONALE: 
Correct Answer: 


* Oxcarbazepine should be immediately stopped and MG should be slowly started on valproic 

id instead, once he has stabilized -When a patient develops a rash thought to be caused by AED 
use, immediate AED cessation is warranted because this rash can develop into life-threatening 
conditions, such as Stevens-Johnson syndrome (SJS) or toxic epidermal necrolysis (TEN). Valproic 
acid has a very low incidence of rash and is recommended in patients with a history of AED-induced 
rash. 


Incorrect Answers: 


* This rash did not develop within the first 6-8 weeks of treatment, so it is unlikely to develop 
into life-threatening conditions such as Stevens-Johnson syndrome (SJS) or toxic epidermal 
necrolysis (TEN) - While the rash usually presents in the first 6-8 weeks of treatment, it can occur at 
any time during therapy. 


Carbamazepine, lamotrigine, and phenytoin are the AEDs that are most commonly associated 
with a rash, so his symptoms are most likely due to another cause - Rash is an idiosyncratic side 
effect that can result from the use of any AED; however, it is most commonly observed with 
carbamazepine, lamotrigine, and phenytoin. 


This rash is most likely a type I IgE-mediated reaction - AED-induced rashes are idiosyncratic side 
effects, not allergic reactions. 


TAKEAWAY/KEY POINTS: 


A rash is an idiosyncratic side effect that can result from the use of any antiepileptic drug (AED) but is most 
commonly observed with carbamazepine, lamotrigine, and phenytoin and least commonly observed with 
valproic acid, While the rash usually presents in the first 6-8 weeks of treatment, it can occur at any time 
during therapy and warrants immediate AED cessation. 
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The correct answer is: Oxcarbazepine should be immediately stopped and MG should be slowly started on 
valproic acid instead, once he has stabilized 


THE NEXT 2 QUESTIONS INCLUSIVE REFER TO THE FOLLOWING CASE: 


VM is a 24-year-old male patient who reports experiencing sudden, non-rhythmic, and brief 
involuntary jerking movements in his arms and legs, with no identifiable trigger. He was conscious 
and recalled several episodes over the last few weeks, each lasting for a few seconds. He has no 
other known medical conditions, is not taking any medications, denies any changes in substance 
use, and has no known allergies. There is no family history of neurological disease. An 
electroencephalography (EEG) showed generalized spike discharges consistent with epilepsy. 


What type of seizure does VM have? 


Select one: 
Absence seizure % 
Focal seizures with impairment of awareness % 


Myoclonic v 


seizures Rose Wang (ID:113212) this answer is correct. VM's presentation is consistent with 


myoclonic seizures as they are described as sudden, non-rhythmic, and brief 
involuntary movements with no impaired consciousness, lasting under 5 seconds. 


Atonic seizures X 
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TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 
To understand the presentation and pharmacological treatment of specific types of seizures. 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and 
the area of the brain affected. Treatment options also vary depending on the type of seizures that the 
patient is experiencing. 


Myoclonic seizures are generalized seizures described as sudden, non-rhythmic, and brief involuntary 
movements (e.g. jerking of the arm, shoulder, face, or leg), There is no impaired consciousness or postictal 
state, and each episode lasts < 5 seconds. 


Treatment options in myoclonic seizures: 


e First-line monotherapy 
* Valproic Acid (VPA) (most effective but avoid in women and girls of childbearing potential) 


e Levetiracetam 


* Alternative or adjunctive therapy 


* Clobazam 


* Topiramate 


Therapies to avoid (can exacerbate myoclonic seizures) 


e Carbamazepine 
* Gabapentin 

* Oxcarbazepine 
e Phenytoin 


e Vigabatrin 


RATIONALE: 
Correct Answer: 
e Myoclonic seizures - VM's presentation is consistent with myoclonic seizures as they are described 


as sudden, non-rhythmic, and brief involuntary movements with no impaired consciousness, lasting 
under 5 seconds. 


Incorrect Answers: 


Question #: 8 
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* Absence seizures - Absence seizures present as staring with impaired consciousness lasting 5 to 10 
seconds. 


* Focal seizures with impairment of awareness - Focal seizures with impairment of awareness 
generally last 1 to 2 minutes and begin in one hemisphere. VM's episode lasted under 5 seconds, 
and his EEG showed spike discharges began in both hemispheres. 


* Atonic seizures - Atonic seizures present with loss of muscle tone or drop attacks and last under 15 
seconds with possible impairment of consciousness. They are more common in children. 


TAKEAWAY/KEY POINTS: 


Myoclonic seizures are generalized seizures described as sudden, non-rhythmic, and brief involuntary 
movements (e.g. jerking of the arm, shoulder, face, or leg), There is no impaired consciousness or postictal 
state, and each episode lasts < 5 seconds. 
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The correct answer is: Myoclonic seizures 


Which of the following antiepileptic drugs (AEDs) would be the best first-line treatment option for VM's 
seizures? 


Select one: 
Valproic v g B R 
acd Rose Wang (ID:113212) this answer is correct. In patients with myoclonic seizures, 
(first-line options include levetiracetam and valproic acid or divalproex. Second-line 
‘options include clobazam and topiramate. 


Gabapentin * 
Clobazam * 
Phenytoin % 
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TOPIC: Seizures and Epilepsy 


LEARNING OBJECTIVE: 


To understand the presentation and pharmacological treatment of specific types of seizures. 


BACKGROUND: 


There are different classifications of epilepsy types and syndromes based on the patient's symptoms and 
the area of the brain affected. Treatment options also vary depending on the type of seizures that the 
patient is experiencing. 


Myoclonic seizures are generalized seizures described as sudden, non-rhythmic, and brief involuntary 
movements (e.g. jerking of the arm, shoulder, face, or leg). There is no impaired consciousness or postictal 
state, and each episode lasts < 5 seconds. 


Treatment options in myoclonic seizures: 


© First-line monotherapy 
* Valproic Acid (VPA) (most effective but avoid in women and girls of childbearing potential) 


e Levetiracetam 
e Alternative or adjunctive therapy 
e Clobazam 
e Topiramate 
e Therapies to avoid (can exacerbate myoclonic seizures) 
e Carbamazepine 


* Gabapentin 


e Oxcarbazepine 
e Phenytoin 
e Vigabatrin 


RATIONALE: 
Correct Answer: 


© Valproic acid - In patients with myoclonic seizures, first-line options include levetiracetam and 
valproic acid or divalproex. Second-line options include clobazam and topiramate. 


Incorrect Answers: 


* Gabapentin - Carbamazepine, oxcarbazepine, gabapentin, phenytoin, and vigabatrin should be 
avoided or used with caution in patients with myoclonic seizures as these agents can worsen this 
type of seizure. 


Clobazam - Clobazam is an alternative monotherapy or add-on therapy for patients with myoclonic 
seizures, along with topiramate. 


Phenytoin - Carbamazepine, oxcarbazepine, gabapentin, phenytoin, and vigabatrin should be 
avoided or used with caution in patients with myoclonic seizures as these agents can worsen this 
type of seizure. 


TAKEAWAY/KEY POINTS: 


In patients with myoclonic seizures, first-line options include levetiracetam and valproic acid or divalproex, 
and second-line options include clobazam and topiramate. 
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The correct answer is: Valproic acid 


Question #:9 


10: 52049 VG is a 22-year-old female who has just experienced her first unprovoked seizure 2 days ago. She 
ma was brought into the emergency department after her parents witnessed VG presenting with muscle 
ji stiffness followed by rhythmic jerking motions. After about two minutes, these movements stopped, 
Feoauestin and VG appeared confused, drowsy, and unaware of what had just happened. Prior to this episode. 
(Eresma) she had no history of a seizure disorder or brain lesion, and further testing with 
Sass electroencephalogram (EEG) and other brain imaging returned unremarkable results. She is not 


currently pregnant or breastfeeding and is taking drospirenone 3 mg / ethinyl estradi 
one tablet PO once daily, for contraceptive purposes. She has no other medical con 
taking any other medications, and has no known allergies. 


10.03 mg, 
ons, is not 


What is your recommendation for the treatment of VG? 


Select one: 
Initiate long-term carbamazepine PO now X 
Initiate short-term lorazepam IV now X 


Pharmacotherapyis v 


Reghebly E E Rose Wang (ID:113212) this answer is correct. With a lack of risk 


but VG'should be factors for repeat seizures, it is probably not necessary to initiate 

followed closely by her treatment in patients with a history of only one unprovoked seizure. 

neurologist This decision is made jointly with the patient and their healthcare 
team. 


Initiate lamotrigine and adjunctive clobazam % 
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TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the clinical presentation, risk factors, and diagnosis of epilepsy. 
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BACKGROUND: 


In individuals who experience their first unprovoked seizure, antiepileptic drugs (AEDs) may reduce the risk 
of seizure recurrence within 2 years after their first seizure. However, AEDs are unlikely to minimize the risk 
of seizure recurrence in the long term (beyond 3 years after the first seizure) in this population. Thus, it is 
not generally recommended to initiate treatment in patients with a history of only one unprovoked seizure. 
However, several risk factors exist that increase the risk of recurring seizures. These include a prior brain 
lesion, an electroencephalogram (EEG) with epileptiform abnormalities, brain-imaging abnormalities, or 
nocturnal seizures. Patients with these risk factors have a similar risk of future seizures as patients with at 
least 2 unprovoked seizures and may warrant treatment with AEDs. The risk of seizure recurrence greatly 
increases after a second seizure and the vast majority of patients with two unprovoked seizures >24 hours 
apart should be started on AEDs. The diagnosis of epilepsy is made by considering the patient's symptoms, 
clinical history, comorbidities, risk factors, and potential etiology. Patients are diagnosed with epilepsy if 
they fulfill any of the following three criteria: A history of 2 unprovoked seizures over 24 hours apart, A 
history of 1 unprovoked seizure, and a >60% chance of having another seizure in the next 10 years, A 
history of 1 unprovoked seizure, and a clearcut epilepsy syndrome demonstrated by electroencephalogram 
(EEG) abnormalities. Seizures vary in symptoms, severity, consequences, and area of origin. For simplicity, 
they are classified based on 3 criteria: the location of the brain they originate from, the patient's level of 
awareness during the seizure, and other clinical features 


RATIONALE: 


Correct Answer: 


+ Pharmacotherapy is probably unnecessary, but VG should be followed closely by her 
neurologist - With a lack of risk factors for repeat seizures, it is probably not necessary to initiate 
treatment in patients with a history of only one unprovoked seizure. This decision is made jointly 
with the patient and their healthcare team. 


Incorrect Answers: 


* Initiate long-term carbamazepine PO now - Antiepileptic drugs (AEDs) are unlikely to minimize 
the risk of seizure recurrence in the long term (beyond 3 years after the first seizure) in this 
population. Thus, it is not generally recommended to initiate treatment in patients with a history of 
only one unprovoked seizure. 


Initiate short-term lorazepam IV now - IV lorazepam is indicated when status epilepticus is 
suspected, 


Initiate lamotrigine and adjunctive clobazam - Antiepileptic drugs (AEDs) are unlikely to minimize 
the risk of seizure recurrence in the long term (beyond 3 years after the first seizure) in this 
population. Thus, it is not generally recommended to initiate treatment in patients with a history of 
only one unprovoked seizure. Adjunctive therapy is reserved for when control is not adequately 
achieved on monotherapy. 


TAKEAWAY/KEY POINTS: 


In individuals who experience their first unprovoked seizure, antiepileptic drugs (AEDs) may reduce the risk 
of seizure recurrence within 2 years but not in the long term (beyond 3 years after the first seizure). 
Therefore, treatment after a single unprovoked seizure is generally not recommended but the decision 
should be made jointly with the patient and their healthcare team. 
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The correct answer is: Pharmacotherapy is probably unnecessary, but VG should be followed closely by her 
neurologist 


ar-old female who was just diagnosed with epilepsy. She is picking up her prescription 

need to be slowly titrated up from 25 mg PO once daily 
to 100-400 mg/day in 2 divided doses across several weeks. She expresses interest in implementing 
non-pharmacologic options that can help manage her symptoms in the meantime before achieving 
the target dose. You inform VB to keep track of environmental factors that may be triggers for her 
seizures. 


All of the following are examples of common potential seizure triggers EXCEPT: 


Select one: 


Hyperventilation * 
Photostimulation * 


Evtrame hatar cold v 


temperatures Rose Wang (ID:113212) this answer is correct. This is not a known 


trigger for seizures. 


Sleep deprivation % 
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TOPIC: Seizures and epilepsy 


LEARNING OBJECTIVE: 
To understand the common potential risk factors and triggers of seizures. 


BACKGROUND: 


Epilepsy is one of the most common neurological disorders, with a prevalence of around 1.2%. There are 
various risk factors associated with epilepsy, such as premature birth with low gestational weight, perinatal 
injury, history of seizures from alcohol withdrawal, history of febrile seizures, and family history of seizures. 
Seizures may be precipitated by known triggers such as stress, photostimulation (rapidly flashing lights or 
changing images), other types of sensory stimulation, hyperventilation, sleep deprivation, and hormonal 
changes occurring around menses, puberty, or pregnancy. Various medications and substances can lower 
the seizure threshold, increasing an individual's risk of experiencing a seizure. These agents include alcohol, 
antidepressants (most notably bupropion), high-dose phenothiazines, opioids, stimulants (e.g. 
amphetamines, cocaine), theophylline, withdrawal from substances (e.g. alcohol, benzodiazepines, and anti- 
epileptic drugs). 


RATIONALE: 


Correct Answer: 


+ Extreme hot or cold temperatures - This is not a known trigger for seizures. 


Incorrect Answers: 


+ Hyperventilation - Seizure triggers include hyperventilation, photostimulation, other types of 
sensory stimulation, physical and emotional stress, sleep deprivation, and hormonal changes that 
occur around the time of menses, puberty, and pregnancy. 


Photostimulation - Seizure triggers include hyperventilation, photostimulation, other types of 
sensory stimulation, physical and emotional stress, sleep deprivation, and hormonal changes that 
occur around the time of menses, puberty, and pregnancy 


Sleep deprivation - Seizure triggers include hyperventilation, photostimulation, other types of 
sensory stimulation, physical and emotional stress, sleep deprivation, and hormonal changes that 
occur around the time of menses, puberty, and pregnancy. 


TAKEAWAY/KEY POINTS: 


Several known factors can potentially trigger seizures in susceptible patients. These triggers include 
hyperventilation, photostimulation, other types of sensory stimulation, physical and emotional stress, sleep 
deprivation, and hormonal changes that occur around the time of menses, puberty, and pregnancy. 
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The correct answer is: Extreme hot or cold temperatures 
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